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S Tsia pres^at -nveniion • elatts feiosagraa^slsif poiy^sfer mMui^s coniprisiog 

from 5% to 80% by weight, NsecJ on the total weigtit of componersts i lo ii, af at isast 
one polyester based: an allphatlc qnd ammsiticdi^^ adds and an gl-phatjc 

dihydroxy compound (oor?iponenij| ^hd 

W 

from 20% to m% by w®ibl. based ori th^ tm mm <^ components I to of at least 
one renawabte raw material (component: if* and 

f-om 0:1% to 1o% by weight, bassd on the total weight of components t to it of a 
I S coimponanl iil whsGb Is eapsbte of forming eovsfent bonds ^th both oampoM land 
;Compoh©nt t 

The present Irsvention further mistes io prorjesses tor prodocing Piodegradabie 
polyester mixtures, to tho use of biodfegradabl© p??lye$t^r mixtufBS for producing 
20 bbns|s, moyiogs, tllms, sheets or fibers and also to bbnds, mol^^ft^gB, flims, ebe^s or 
fibers comprising blodegradabte poiyestor mMures, 

Biodegfadable mixtures of synthoti^l^y pfodUc^d poiyrrmric r«riafe s^nd naturally 
oooumng, usyally hlgfTmoleoLilsr wesgMor polymeric matefl^ls oti a vBgotablo base, 
2S i.e. , rone\sfaPle ?bw matsffals, &m knowh. Such mixtures oonstifute an ideal 

oonibirsstior) of desirable pn^perlfes of the individuai components, lor oxamplo iba 
ganoraily good processing and rnachanical properties of synthetic polyniors with tse 
usually lower cost ssnd eajlogieatly sound: production and disposal of natumliy 
oocornnp malanals^ 

30 

In practice, howaver, it Is often diUfeull to aotilovo the dosired comts-nation of 
properilos. Thus, although it is oommeroially and ecologically desiratslo b: aim to 
maximize tfia fhsoiion of feexp^nslve and ecoiogioaily sound rmmmss m the 
ml)dures, s?ueh mixtures possess inadoquato procassi;ng or mmBmM prop^mB 
3S becauso of Ihe often only poor misdtesSity and tha low Ir^ptlon of sjr^nifsolte polymer, 

Biodegrabablo "interpolyn-jes--" biervds Ibnrsed from synthetic and risturai poiyrr-prs that 
exhibit irriprr.>ved ni-scinsjity r.;f fhe ccrpcr^e-vo:; are disclosed in WO 9 :!;23456 Tnis 
seierence teacl'-es tl'sat virtuaily all v.nti o: c poiymsrs ■ oven oorshiOflepradabls r.>nes - 
40 cars be used, provided trvsy have a luriCtionai group whloi-s or' reoclsve hlendirig at 
nie^aied ten-peraiurss, form covalent and physical Ixsrsds witrs Llie nature; poi\ nuer. l-nr 



exa^-npfe ca,rl5ohy?1rafe Sijch as starch or ceiyioss. Byt: cllsaSvaniaga wife these 
"iiiterpoiymers" or Dterids is trist m©r© fojpdegs^dsbili^ only fer the sonds foelw^ars 
synthetic poiymer and naiurai pciymer as wetl as for thss . natural poiyfTmrlc cornponar-il; 
any fractions of synthefc, nonptodegradahie poiyrners remain nontsiodegradabte: The 
'%nerpDlyiTser§'^ or bfends dlsdos^d in WO 93/a34Si am thus only panly bipdegradabfe, 

f u% biodegradable rnlxtures of aliphatic polyesters coiitalning aliphatic hydroxy 
carboxyilc acisi rsssdues and blofnass: niaterials are described by EF~A2 09/ 943.. The 
ImprevBd niiaolbiii^ or ttiese ocsT^pcr^ents is ersablsd fey the presesK© of an unsaturated 
cari?oxyllq acid whtcH fosrmw^m &onds to the ailpHatic poly^sMfs M one end and 
the bloma^s rnaterials at tha other dunng; a. heating and kneadlrsg oparation. IM Entire 
^riMiit^ and also ihfe coyalentl^r bound aliphatic po!y®skrs containing aliphatio hydroxy 
carbdxyllc acid iBsidoes are ind#ad felly 5iodegradabte; liowavsr, the degradation s^t^ 
of the rnlxtoras (I.e., the fraction of degraded matsri^l within a defined: time:) could do 
v^^lth jmpmvamont for many asjplioatlons. 

It is ari obiecl r)f the present ii-ivantlon to provide toiodegrsdabie poiyrnar mlxtL^f-es whiCh 
contain a high fraction of inexpensive and ecotogicaiiv sourid renewabies and whicii 
have im.prdved de.gradation rates as weii as good processing and niachajiicaii 
propertlas. 

We have found thssl itTis obieot is acbl^vsd by tse biodegfBdabIa polyester mixtures 
which were detsned at the oulset and which will now he mora particularly described. 

CompcnentJ iter prodiscirsg the invenliva biodeg:rad^bla poiyast^r niiKlurBa c^i-^ m 
pnncipia be any polveslsr which Is based or? aiiphaticand arctmticdicarbexyilc aolds 
and an aiiphai-c dihydroxy compound, Giz., a polyesiar r^riown as a paniy an^matio 
polyssler. Mixtures of piutBl such poiyoft^rs are of coutBB also sultabio tor use as 
componerrt. I 

Aa used herein;tha temV^parlly armiatfc polyesters'' shall also cornpi^hend poiyaster 

dedvatives such as pblyether^jstdrs, polyestaramidss or polyelheresteramld^s. Ua^fui 

partly anan^atfc pdtyeste?s mciuds linear nofvchaln^xMnded polyestors 

PD 92/096S4), Pmfemnca la given to chain-extended and/or brarschad partly aromatic 

polyaatera. The latter are known frwr th© references oited at the bsgif^nlpg, 

WO 9@f1S173 to 1:5176, 216S9 16 2-1692, 26446, 25448 or WO 06/12242, which are 

expressiy Ihoorporatad temln by r^fer^nce. Mixtures of differently partly aromatic 

poiyosta?^ are similarly qontemplated. 



3 

Ths particuiaiiy preferred parMy :srornat*c polyesters irsdiide poiy^sters contasr^irigi as 
^ss^Tity components 

A) an add compOiMnt cornprfeing 

a 1 ) from 30 to 99 mo5% of at itast orie aiiphatic or ai teast Dne cyeioaisphatic 
diagrboxyife acid or its esiar-forming derivatives or rnkturea ir^ersof 

a2) irom i to 70 f7jol% of at [Mst one ardrnalic dioarbox^fio aosd or its esler- 
Ibrming der ivative m mixtures thereof ar^d 

aS) ^om O to S m\% at a sulfcriatM comiDdyiid, 

81 a dios component seiacted from at feaat one Cr to C^s-afkanecite! and at least one 
Gr to Cssi-eycbaikanadbi or rnfe£feirss:tf^re®f 

and if desired attditiona^y one or mo?e Gomponenis aeieoiad from 

€) a component selected: from: 

o1) at least; one dih^ro% impound whic^ corrfeir^s ether fijncsilpns and liaa 
lha Ibrrrsuia i 



wl^ere n 2, 3 or 4 and rn is snirrteg^r from 2 1^:250, 



c2) at least one li>'cirox^' carboxyilc acid, of ilia fomiula Ha of lib 





(lib) 



wiiere p is an inleger from 1 to 1500, r is irstegar trosT' 1 to 4 and G is a 
radicai seiectsd from the group oanslstsrsg of phenviene, "(Cl-lj)o-. where q 
is an intsgar fmra 1 to. 5. ~C(R)H- and »€(R)HCH3, wlssm R is metfwi or 
eti-syi, 



4 

cm mAm$i one amino~C;r to G^s-a^kano? or at leist: 05^§! amifTo-Cr to C 



CO) at feast one 2,2^-bssoxa:Zoilns of tho general formuis i ii 




whero !s a slf^gte bond, a {CHskalS<yi0ne group, whem^ =^ 2, 3 of 4, or a 
phanyleno gmup 

c6) 5St teas! one amino camuxylic add salected from the group cons-sting of thss 
naturM amino adds, polyamides obfelnabte by polyoondensatton s::^' a 
disa?bo>5^)ic acid Having: from 4 to 6 oarbon atoms and i cilamme having 
from 4 to 10 s^rbon atoms, connpounds of ths formulaa iV a and l¥b 



whare s is an infegsrfcm 1 to 1&00, t Is an Integer fmm 1 to 4 ansi T Is g 
racllcal selected from the q?-oap consisting of ptienyiene, iGHs)<r, where n 
is an intog^r fern 1 to 1 2, ■>G(R^)H-> and -C(R^)HCHa, wher« R~ ia methyl or 
:ethyi. 

and pQi>^oxazoyoes containing repeat unit V 



whom Is hydrogen, CrCralkyt C?rOa-oycloa!kytynsubs&tad or CrOr 
alkyi^tr^onosabstltuted^ -difubstitut^d or ^risubstltutea phenyl or h 
tab-^hydrofofyl 





(IVb) 




m mixtures of c1 to 
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and 

D) a cornponsnt defected from 

dl) ai isasi on© ^pmpouna having. at ieasl thres groups capable or «saier 
ibrfviatiori, 

dai at bmt. om ssocyanale 

tm fea^ on^ diViny^ ether 

or mixtures of d1) to d3), 

Tr$0 sscid component A of the pattiy wQtnmic pofyesters contains, in a prerigrred 
ambodiment, f;x>m 30 to 70. and espedafly from 40 to BS md!% of al and froJt^ 3Q to 
70, at^d aspaciaf^y trx>m 40 1© 60 mm oi a2v 

lJsafi.ij aliphatic acids and the correspondirsg derivatives a1 ara gersaraiiy thos^s; havshg 
iRm l Id 10 carbon atoms ^nd prnf^mMy from 4 to 6 carbon alrims. They may each be 
linear or brartched, Cycloallpha^c dicarbo%!lc aob^: useful In ih^ presant invention am 
Sersaraily those having from 7 S» 10 oarbon atoms and aspadally those having 
8 earbors aioftis, in pdh^^pie, hoWevsr, dicarfooxyyo acids having a larger r^ymber of 
sartson atoms, IbrBxampte up to 3D darbon atoms, can also be usad. 

Spedffc exampiss are; maionic add, sucoinid acid, giutanc add, 2^atl-sylgiuianb asid, 
a-rnathyigiutanc add. adipic acid, psfnelic acid, az©laic acid, aebadc add. lism:adoacid, 
2,2-dsmatiiyigiularic add, suberic add, 1,3~cydopentanadicarboxy!ic acid, 
1 Acyciohexanadicarboxylic add, 1 ,3~cyclobex3nadicarboxy;ic acid., digiycoiic acid, 
slacoriic acid, maieic acid arid 2,S--55orbo:manadicarbaxyiic add. 

Simiiariy useful esferdfermingid^dvatfves of the abovemeniioned aiiphatic or 
cycioallphatic dlaarbo^lfe adds are m particular the di-G.>^ to €s-aikyi esl^rB, ducii as 
dimethyl, disti-syi, df~n~-prdpyL dii^bpropyl, di-n-^butyl dlisobutyl, di-t-tsytyl, dl-n- 
penlyj, dilsopentyl w di---n-liaxyl ester. Anhydrides of dlGaitoxyic adds can iikewlse be 
asad, 

Dicarboxyiic acids ©r their este^fbrming deflvatfves can be used singly or as a mixture 
of tea or aiora ii-5arBof. 



Fafucufer pfeiereQC© Is gsven to using adlp^c sojsI or s^sbsofe add or their mspectsve, 
ester- ibrrnir$g derivatives or mMxmB Ih^raof . F^rtsoilar prnferesrsGCs Is givan to isssng 
apipiG add or eslar-fern^lr^g derivstsv^s, $:uch as its ail<yi asters or ntixturea thereof. 

D Useful sromatic dicarboxyisc acids a2 ar® gansraliy those riaving fro?T5 8 io 1 2 carljon 
atoms and preferabiy those naving S carbon aiorns. Exanipias vvhrco may bo 
rooniioned are terephthaiic add, isophihaiic acid, 2,6"naphtrioic iscid and 1,5"!iaphthoic 
acid and also oslor-fors-iing deftvaOvas thereof. Especially the di-CrCra:kyl asters, for 
©xampb dsmeti-syi, dseitiyi, ds-n-propyl, dlisoprapyi, dHO-batyi, diisobuiyi, ds-t-feutyi. 
to di; -h-p^htyi, dijsopenlyt or di-n™haxyl ©stesr, maj^ b& mBnimml The anhydridos of the 
dlearboxyllc aoids a2 'm similariy useful ^Sit^-^rming derwatives. 

In prinolpis, hovi^ever, it Is also posssbis to use sfomatic ellcartjoxylio aolds :a2 havmg a 
iargsf number <jf carbon atoms, im example up to 20 &t)m Mom&. 

W 

Tbe ^i-omatic dicarboxylic acids or their ester-forming denvativas e2 can be aaad singly 
ores a rriiKtufe of two or more thereof. Particular orefaranca is given to the use of 
tsrephthaiio acid or Its aster-lbrn^ing deovatiyes such, as: dirnethyl l^rephtoaiate. 

20 The sulfbiialed csompounci uwd will usually bk m alkali: ©r aJkaSne mrih metal salt of a 
sulfonated dic^rboxylic acid or its sster-fermlng derives, p?^r^biy miM metal salfe 
of S->sulphdlsophtf^aiic acid or mixfuros themcsfjhe sodium ssit being pa?tlsolar1y 
preferred, 

2S In one of the preferred empodimesits, the add componeiit A ddmprises fern 40 to 
BO mol% of a 1 , from 40 to 60 moi% of a2 and from 0 to 2 mol% of a3. in a f urther 
preferred embodiment the acid compooent A aimpnses from 40 to 59,9 niol% of a1, 
froi-n 40 to 59.0 i?ioi% of a2 and from 0.1 to 1 n1ol% of a3, espeoiaiiy from 40 to 
5@.a moi% of a1 , from 40 to 5i,8 mol% of. a2 and from 0.2 to 0>S moi% of a3. 

In generai, trie diois B ans soiected from bfanched or iinosr aikanediois having from 2 
to ^2 carbotv atoms, and preferably from 4 to 6 carbon atoms, or cydoalkar^odiola 
ha^4hg IVom S to 10 oadsoo atoms, 

36 Examples of usofel alkanediote are ethyten© glycol, t,2-pfopan^jol, 1 ,3-propansd tol 
t2-hutanodlof, 14^feitanedlol, 1 ,5-.pentanedlol, 2,4-dlrr!0thyl.2-ethyihexane-1,3-diol, 

2.2- dimethyb1 ,3-propanedloi, 2-ethy^2%oty1-1 ,3-prooanedioi, 2-'Mhyl-2-feobutyl- 
1 :3-propanedioi, 2,2,.4-trimethyi-i,6-tioxanedioi, espscialiy ethyieria glycol, 

1.3- -propanodioi, 1,4-butanedioi and 2,2«-dimothyi-1,3-propanediol (neopantyi giycoi);. 
40 cyciapentanediol, 1,4<yclohexanedloi 12~cyclofiexandim6thanoi, 13-cyclotiaxarm~ 



? 

•also; possible to usa msxtures of dsffersm alKanediote, 

Ospersding on vvheirsar an excess of add or OH end grotips liesired, either 
5 component A or corripoiienl B pan ba used in sxoees. in a preferred embodirnerit, the 
n^oiar ratio of compenants A to B used can be in rarige from 0,4; 1 lo 1.5;1 and 
prafarabiy sn the ?-ange from 0.6;1 to 

As well m the componenta A and 8. the poi^^sters on wnfeh the mvanffv© polyester 
1 0 mi^mmBm bassd may contsin further eomponents. 

DIhydroxy compounds o1 are praferafcly diethylene glyeol trislhyiane giymi; 
pobfBimUma 0yml polypropylene glycol and polytetmhydrofuran Cpoly~THF}, mom 
preferably dl^ihyter^e glycol^ triethylene glycci and poiyethylene giycoi., it also feeing 

15 ppssibte to use mixtures thereof or compounds having diffarsnl variables n (see 
fprmuia 1), for exaryipie polyethylene gtycol whsch contains propylano units in 3), 
obtainable tor exarnpie by convenl-onal polyrnarizatson of nrst mhylede oxlda and then 
wiih propyiene oxide, more prevetBbiy s poiyrnor based or-; poiyolhyiar^a givanf havlnci 
ditlerertt r) variable<5,subi«^Gl.lo.th^ prdvlso that units fomied fr-om ethyiene oxide 

20 pfe6m\miB. im tmmulat wBig^M^ of tne polyothylooo glycol le gei^orally m thfe 
rar^ge from 2S0 to 8000 and pmferabiy ih m rsngs irprp 600 io mOQ i^/mol 

In on4 0f tbe proferred ©mbodfmer^ts, for example, from IS to 98' and pfeferably from 
60 fo 99. j rnol% of diote B end Imm 0,2 to 86 md pnsfprably from 0.5 to 38 mol% of 
2S dihydroxy compounds si , based on molar amount of B and -cl , can be used for 
prxsdydinp partly aromatic polyestare, 

in a preferred embodlniefn, the hydroxy carboxyiic acid p2) used Is; giycollo acid, 
L-, D J..daoiic acid, 6-hydn?xyhoxanoic add, their cyolic denvatlves such as glycolide 

30 (1 ,4~dioxana--2,5-dione), L-diiactide (3,b~dirnethyPt,4.~d.oxaoe--2,S"dloae), 
p"hydroj<yben20lcaold and alao oligomers er^d polymers thereof , such as 3- 
polyhydroiybulync acid, poiyr;ydroxyvaferle add, poiyiactlda (obtainable for example as 
EcoPlA^'frorh Gargill) and also a mixture of 3~polyhydroxyl3utyno acid and 
polyhydfoxyvaieHc acid {the latter is obtalnablalrom Zsneoa as Biopoi*), partioufer 

35 prefefenc© for t^o production of partly aiBmatlc polyesters being given fo the low 
motepPiarwelt|ht and cyoljc derivatives thereon 

The Iwdroxy cerboxylte adds can be used for example In amounts of fmm 0,01% to 
§0% and preterafeiy from 0.1% to 40% by wolgnt based on the; amount of A and B> 

40 



E 

The a?ri|jio-€rCiraskana^ or amine"CrC.;rcyfoalk^nor(componerit c^^ wiisch shaii 
also aover 4---amlnomethyscyclohexanen5Mhari£j|, Is pfBfar«iblj? an amino- Cr C^ralkas-^si 
Siich as 2--aiT^^riioet:hanDls 3-an>;?-!opropanoi, 4-3fT55r!obutanoi, S-aminsp^rjtan®^, 
6-aminoh:exaAoi or an aminQ-C;:--Cs<:ycloalkanoi such, as aminoaycloposltahoj snd 
5 amioosyolohoxanoi or mMuro^ theraof> 

The dssrrsino-C r-Cirsikane (comporiont c4} is prefora&ly a dsammo-O^rOiraikano such 
as 1,4-oi?yiirsobuvane, 1 ,5~diaminopanlane and 1 ,S-diamfnoi-!6>vano (hexamathylene- 
dfami^e, HMD), 

10 

in a prf ferfed emboj^imeni from 0.6 to #9^5 m<>i% sfid pmferabiy from 0.5 to 50 moi% 
of o3, tssaesii on Ihe malar amount of and fror?^ 0 and pmlbr^bij^ tBrn 0 1d 
3S m0f% Oif c4, based on tbo mslar smoo>nt- of B, cars be used for produosng partly 
aromatic polyestors. 

The 2,2"-bisoxazoi!nes c5 of the gonera! fa??rsula 01 am gensrsfly obtainable by the 
process of Angow. Chem. fnt. Edit,, Vol 11 (1972), 287-288. Pariiculeriiy preferrod 
bisoxasoNnes are those in which is a single bond, a (CriOr-aikyiarie groisp, where 
2, 3 or 4, saPh as mathyieno, 1 .2-©thansdiyi, 1 ,3-ps-«paoodiyi, 1,2-propar5ediyl, or a 
20 phanyiene gmop> Parlicularly prsl^rred blsoxa?g>enes are 2,2 --bis(2Haxa;^line), 

bisC2-o>«a20linyi)mpthane, l,2"%!s(2~<s>£azoMnyl)sfhart©, 1 .3-bfeC2"-ois<a5X3lmyl)propane 
or 1 ^4™b^2~oxatoilnyl}butaoe^ ©gpecia^Sy 1 ,4~^is(2"-oxasoiin>1)benzene, 
1 ,2^bis(2-dsaKolin:yi)ben^ane or 1 ,3-bls(2--oxazollr!yl)b^;nzane, 

25 Partly aroniatfe polyesters can be produced (jsin^ lor eicampfe torn 70 to S rml% of 
e, up to 30 moi% of o3 aod torn 0J to30 mol% of c4 artd from 0.5 to 30 moi% of o5, 
each percentage bethg based on the sum toteiof the molar arnoursts of components 
c3< c4 and co, in another prefen-ed errsbodimant, it is possii-^le to use from 0,1% to 5% 
and preforabiy from 0,2 to 4% by weight :0f oo, based on ttse total weight of A and B. 

00 

ComporientoS pan ba a natural amino oarfeoxyiio acid^ Natural ao^ino carboxyiic acids 
include vaisbe, leooihe, istfleodrsa, tsreonins, methionine, phsnyyaoine, tryptophari, 
lysine, alanine ar^shlne^ ^spartlo acid, oystelns, gfutamio add; glycine, hislldiria, 
prpiipa, sedr^a, tsi/osiha, asparagina or gsutamine, 

35 

Rreleired arnino c^i'boi^ylio aefds of the ganemi fomiuijsa fVa and IVb are tt^osa 
wherein s is an integar from 1 to IGQO/tis an integerlforn 1 to 4, and pr^feratsly 1 or 2 
and T is eeieptpd from the group consisting of phenyiena and -(CHj-},r, where u is 1 , 5 
or 12, 
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Fuftht^ore, 06 can also be a pokexasoisne of me genaral fermula V. Butc§ eari. also 
be a mi^m <5f dsfferant an\im o&myiym golds an?l/or polyoxazoisnes. 

Jn 3 preferred embodiment, c6 can be used in amounts from 0.01 % to 50% and 
6 preferably from 0,1 ;tD 40% by welgfif, based on ^he fe>lai aniouni of oomporMots A arid 
B. 

Further coroprjmenlS: vi/hose use for producing partly arornalfc poiyesrers 1$ oprionai, 
molude oompouods d1 , which cofitaln at least three groups capable or ester forniatlon. 

10 

•The compounds d1 prefefabfy contain fer^i three to ten ftjnci&nal groups oapabia of 
formmg esferboisds. Parfeul^siy pmMrm compounds d1 have thr^e lo 
fy nctional croups of this kind in the moleculs, especially IVom thr#e to six hydroxy! 
■groups and/or carboxyi groups. Examptes are: 

to 

tartaric acid: citnc acid, malic acid; 
trircethylolpropars^, Inmothylolsilifrie; 
pervieeryrhrstoi; 
polyetheddpis;. 
m glycerol; 

trimesio acid; 

trirnsiiitic acids t^irt^^iiillc anhydride; 
pyromeliitlc acid, pyromeliilrc dianhydride; snd 
nyoroxyisopntnyiiC iSosO^ 

The arccunts Of compounds d1 usedafB genemiiy from 0.01 to 15, pmfe?^t?iy from 
0-OS to 10 and more prolter^biy fmsw ai to 4 mol%, ibased on component A. 

Corcpon8r!td2 Is an ieocyanaia or a mixture ol dllf erect Isocyanates. Aromatic or 
30 aliphatic dllsocyanates car, be used. However, It Is also pocslblo to use Isccyar^aiaa 
having a higher fdnctiofjailty, 

Ar^ aromatic dlisccyafjafe d:2 lor the purp(ases of the prsser^t invention is in particular 

3S tciylan© a,4-<iltsosyanato, tcl^ane 2,6^diisocy®nate. 2,2:-aipfeenylmethace 

diisoc^anate, 2,4 '-Kllphengnmt^anB difeocyanate, 4,4'>--diph@nyfmothano diissocysnate, 
naphlbyiena 1 J-dilsocyanate or xylyfens dlisosyanate. 
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D! these, 2=4'- and alsD 4,4'-clsphef>yimethane: dilsofiyanate are particaisriy 
preferred for ee^ a^ a c©mp<5oe?st d2. In geeara=, ma latter dissscyaaatas .are used in 
the rons of a mixture, 

5 Tri(4-i3ecyaf'sophar5yl)methane is a useii.!! feiniscsaar isocyanare d2. r'oiyr-udear 
aroeiaOc dlisocyanates arise for exemsie in iha co^rss; of tha producyon of mono- or 
blnucioar diisocyaiiate$> 

Component s32mBY mmm mmr amounts, far example up to S% ay weigshi. based on 
10 the wmgm of domponem d2, of unethione groups, fof.8X9fnpl® for capping the 
isooyaaate gnoups. 

Ah aliphatic dllfeoapnate d2 for «is- pyrpoees of tNe .prmmi Invaatlqa Is- In pa?tteuiar a 
Nnear or brsnohsd alkylene dissocyanate or cycir>a!ky!ane diisecyaneia having from 2 & 
15 2D oerbon aloms and praferabiy -from 3 to 12 carbe:-; atoms, for axarepla 
IB-haxarnethyiena dilsoayanate, Isophorona difeocysriafe or rnathylena 
bis(4dsocyanatocycloheK3nsj). Partteuiady pmfenad aisphatic dsisooyanatss d2 are 
1;6-haxamethylene dsisooyanaia arid is©piip?one:dysDcyan,ata, 

20 Pnsfertad Isocyanursts^ Irsdyde aliptiatio-bdcpnuj^tM. which ar© dertwed fmm 
aikylene djlsooyanabs or cydoalkylene diisocyanates haying Irorn 2 to 20 carboa 
atofins p?s-ferabfy tern 3 to 12 carbon aix>ms. for example isophorone- dl|'socj®(nfi% or 
aMhyiene bb{4~lgocyar5aioayelohexana). Tho alkyletio dOsocyanete mey ba either 
linear or braftohfd Particular preferenos is given, Isooyanureies v^hioh are bised on 

2S t'vhexamethylene dllsocyar^ate, for example cyclic trftners.* pen^m^'or higher 
ollgor??erfe qf a-hexamatbyfehO dlisocyanate. 

in general component d2 is used m amourite from 0.01 to 5, prafembly frooi 0,05 to 
4 mol% and more prerembly fnsm 0:>i to 4 mol%, Isaaaa on the sere total of Ifio s«olar 
30 amounts of A and 8.s 

Divinyi elhar d3 can In general tea any customary and comrnardally avallabte dlvihyl 
elher, Praferehce Is giv^n to listf^ 1 4-butaf>ediol dlvihyl ether, 1 ,6-haxanadlol divsnyl 
eth^r or 1,4-K;yclohsx3nsdlmetharsoi divinyl eifjer or mlKturee thereof, 

Dlvlnyl ethers are preferably used m aniounis from 0.01 % io 5% and especially frorr? 
0,2% to 4% by Msight, based on m total weight of A and B, 
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ixanspfes of preferred partiy as-of-s^aiic polyesters ar© IsasM on the foltewing 
cesmponsnfe; 

A, 8, dl 
D A, B, d2 

A. B< :d1. d2 

A. B. d3 

A, e1 

A, B, Gl d3 
iO A,B,c3,c4 

ki B, c3, c4, cS: 

A, Ei <:i1, sj3, cS 

A, B, c3. d3 

A, B, c3, d1 
1B A. 8, Gt, o3, d3 

A, B, q2 

Of these, padiy arosinatic poiyesters based on A, 8, d1 or A. B, d2 or on A, B, dl, d2 
are perlicuferly preferred. In anoiher preierrsd efnbodirnent the partly aromatic 
20 pO!y*ssisrs are ba^ed on A, S, c3, c4, cS or A, B= d1 , g3, cS. 

The partly aromatte polyesfers rnsntlcsned as^d th® inveritiva poJyaster miKtures are 
generally biodegradable, 

25 As used herein, a matsriai or oompositson of fnater Is said to ''bfedogra^^abfe" wt^an 
this materiai or cornposition of matter achieves not lass than 60% biodeqfadatson In at 
leasl ona of the three prooessas defsnesd in IHa Oerrnan pr^standar^t speclfioatfon 
DIN V 54900->a of September 1S0S. 

30 Tliesr biodegradabimy generaiiy ceuses. tha polyester (mrxturBS) to disintegrate within 
an appropnate and verfllable Interval Degradation may be enzyrriatlc, hydroiytic, 
d§<sdat:iva sndfer due to Iba action of eladromagaallc fBdlation, for example UV 
radiation, and may be pradommantiy broogbt about by the action of rT:^lcroorgar5lsrn$ 
suoh as bacteria, yeasis, molds and algaP. Bioclegradability may be quantified for 
axampie by mixing paiyaaters with cpm|M?st and stodng lbs mixlurps for a pertain 
|>ehod. Procees 3 of DIN V S4900-2, for example, requires that COa-free air be ilowed 
through ripened compost during fjompasllng while the aompost Is subjected to a 
dafirsad tenmeratuns program. Here, blodegradability is defined via tha ratio of net COa 
reieased by the sanipia (after deduction of (X.);, released by the cornpasl without 

40 san^pie) to the maximua^ amount of CO- reiaasabie by the sample treckaried from the 
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carbon aonfent of fh« sampte} as a parcemage degree of Mfsslsgradatfef^. 
Siodegradabte polyester (hiMures) ganemlly show efesr ssgns: of degracfatlon, such as 
fursgaf growth, . crackinf ar^d holing, after Just s few days of oomposlmg, 

Othsr methods for delormini-^g biodegradalsify.are d^s^sonbei:! lor ®xa?ripi® sn 
ASTM p 5338 arsd ASTM p f 409, 

The orodLicfion o? partly aromatic polyesters 1s known p©r sa ©r can be ofrected 
aceordirsg to -iiethod® Knovyrs par se, 

Prnfermd partly mmmc polyesters ar^ characteriEed by a molasyiar ^asght p^) In the 
mnm 1000 to too OOO, ospedaliy m ih& mmp mm mm to 75 OQO gfmoi and 
preferably in t^e f^nge from 10 000^ to 50 OQQ g/r^iol and a malting point In m& mnge 
from m 10 iJOrCms preferably In tile range from 80 to 1S0X, 

The partly aiDtrsatto polyesters rneritioned ry>ay contalrs hydnDxyl shd/or carfoo5<yl and 
g.n;^ups in any desired ratio. Tho partly arorYratic poiyaoiars mentioned rnay i^slso be and 
group madlfled. For Instance, OH end groups may be acid modified by reaction with 
pijthailo add, phthalic anhydride, irsmellltlo add. trirnaliltic anhyddda, pyrc?naiiltte acid 
or pyromeiltic anhydride, 

Cornponent 11 &f the biodegradable polyester mixture Is In principle salecled frorr? 
r^newahiss known p^r se. Useful rsnewastes for the InveMlon and their ^$athods of 
mjjklng am known to ode skilled Irs the art and am dsscribad lor example In 
WO 0SfS34S0 and 89? 943, whbh §re expressiy Inccsrporatdd herei?-i by 
r0t?5rence. 

Praferred ranewables are polysaccharides of vegetable origin, Renewabias further 
induds oe;-eais, i.e., celiulcse-, llgnln-, starch- and/or wood-cenialnlng plant 
constltoems, examples of which Include oomminutod or ground constituents or cereal 
grains and cereal chaf. Particularly preferred: tBoewabies are seieofed from the group 
consisting of starch, cellubs©, lignsb arvd wood with starch hsing pafticulariy suitable. 

Renewabtea can b© used not only In thsir naturaify occurrmg form by! also after 
denvatlzslbn< an e?<ansple being ds^fructun^d starch. Starch is prefembly used In Its 
naturally cccuirlng lomi, le„ In Its nondastructuris^ed lorni Ranewabtes can be used 
for exarrspte In the form of fibers or powdsrs. 

Component III of the blodsgredgble polyester mixtures can In prlnclpie be any 
cornpoursd whicti Is capable of forming epvalent bonds not only with component I but 
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also witn component li, Co?T?pounds ol lhis kind which ap^ useful ii^ triB lnveotlsn.af^?il 
.tNeir m@th0<fe of making are krucmti to one skUm m m an and ar-s d^serW M 
example In EP<-A2 8S7 043, vvhioh is; ^icpiBssiy incorporators horsirs: by rcforonccs- 

B Preference for u;>e as cornponerns sli given to unsaturatod organrc; carbon acids 
known per so or their denvatives, Pariioelany prsferi-ed oompoaBnSs iii are one or mcsris 
cernpounds seleeled from rnaieia acid, rnaMc anr^ydrido. citeconio add, ostraeonic 
anhyddde, itacenic acid, Itaconte anhydride, crotoriic add, feocrofonic acid, angoiic 
add, sorbic acid and acfyiio ae;d, Maioic anhydride is ©spedaiiy preferred, 

10 

Prsferenoe for use sis component ll^is slkewls^ given to organic acids of carbon 
Ccamoxylte acids) whsoh ar^ oapabis sif forming ans^iymted oaffeoxylic soids fey 
eiimin^tbn of mW, fer axarrspfe at elevated ternpigmtur^S- established v**fien 
component i, ii and iii are mlx^d in kmaiBrs or Bmu4m' Parllcularly preferred 
15 components Iii of tills kind m clfrte: ^cia, mMo acid, maiid add and ascdrblc add. 

Prefor!~ed cerrspenofus iii ?i.;rir;er inciede compo:unds which contain two or mom apoxy 
groups in ti-se n^olecuie. Or padicuiar suitabiilty are oiigomerio or poiynienc epoxidized 
cornpounds, for exanspie di~ or poiyglycidyl esters of di- or poiycarboxyiic sscids: or di~ or 
20 polygiyddyi ethe?^ of dl~ or polyols, or copolymers or styrarsa arid glycidyi 

(m^i)ac?-yi8tos a^ sold fef example by Johnson Poiyr^er under the bras^d name 
jDr^cryf ADR 4368. Epoxldlzsd soybean or linseed oils ^s sdid for example dy Henkel 
undsyr the Edenoi* brand ane likewise parfiPiilaHy suitable, 

2o Prefested. components III li^rther Include compounds which contain at feast one carbon- 
carbon doubie or thpie bond and at least one epoxy group In the moleaile, Glydidyl 
acrylate and plyoidyl methacfylate are partlcuiarly suitable, 

Blodegradabia polyester mixtures according to the present invention contain typically 
30 frons 5% to 80% by weight, preferably fiorn 10% to 70% by weight, rnoixs preferably 
from 1 5% to 60% by v^/elght and eepaciaily f ron> 20% to 50% by weight of component i 
and from l0% to 95% by weigtvt, preferably from 30% to 90% by weight, o>ore 
prBlerably from 40% to S5% i^y vveigi?t and moat preferably from 50% to 80% fey welgfit 
or component Ip the weight percentages each being based on the total: welgbt of 
35 components I to 11 and summing to 100% by weight. 

Biodegradable polyester mixtures accarding to tie present InvsnHon additionally 
cpntain typioaiiy fnsm 0.1% to ia% by weight, preferably from 0.5% to 1D% by weight 
and more prelerably from 1% to 10% by weight of component ill, the wssght 
40 percaniages each being based on tiie total weight of eompopents i to if 
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Bi^3«le§rada&ie:po!yest®r mij^lyms; apoardsng to the. prss^fiv Invention may Insjy^je 
fuftnar ingredfents which an;? known 1o one skited in the art but y^hicn are not essential 
to the invention, Possibis ingft?dien|-s of this Mind are for exarnpie biodegradebie 
5 poiviiiers otnei~ than coniponei^ts i and ii, soch as a§;phavic hon-so- or copoiyBstere, for 
exanipte poiyiactide, poiycaprolaolone, ooiyhydroxyaikarioates or pofyssfoi-s foi-mod 
froiTi aiiphatic dicarboxyisc aoids and diois, or customary plastfcs technoiogy additives 
suGh as slabsizers^ neufelizing agents, labricants, reiaass agents, antibiocking ageiits, 
dyes arlilters. 

1i1 

Siodegraclabie polyester mMures aoooftairsg io m ph&m^ rnventbn am pmducsd 
from th« individual componarsts acoordiing to known ptomm^^- Such pmce^se^ are 
krm^h to one sksiiea in me art and am described for example In EP~A2 BBJ 943 snd 
US 4jS2,a90, which are expressly inoofpomfed herein: by mfensnoe, 

16 

For example, ali the componei^ts h ii and iii can b© niix^d and raactod in one process 
step in txiMng apparatuses known to one skilisd in the ast, ibrexan^pie kneaders or 
extruders, at eievated teii^peratures, ibr exanfipie from 120''C to 24D''C, The raaciion ia: 
pteferably carried out Irt the presence of a frse-radicai initiator, Coiiipoui^ds uaatui as 
20 fr^^mdscal jhit^atons, exampiss being ofiat^lc peroidd^ or azo conTpour$da, and. 
amounts, are knov^ to one skills in fhe^rl and sire described for ej^mpie in 
EP-*Si2 897 943. 

However, blpde^radable polyester rriMijres accarding to the present idvenSon carr alee 
.feepnJBdIucsed la a process having a Ursl step of oomponent i being nmmi and, In the 
pi-es>ence or absence of a IVee-radicai initiator, reacted wiih one ef the components \ 
and il, pretBrabiy component i, and a second step of the respectixeiy stsii i.jnused 
cofTiponent ii or L preferably component ii, being nsixed iri arid roaotad, Suitabie 
materials, appanatuses ar^d prooesses am known to orse skiiled in ti^e ad, and are 
30 described for exampie sn EP'A2 897 943. . 

Bledegradsbis polyester hiixiures g^ccordlng to the prmmt Invenion am parlseularly 
tiSdful for producing blends, moldirigs, nims, sheets or fibers. Production can be 
effedled aceerding to methods' known to one skilled In the art; 

3S 

A particular Isold of applicetioh for the fciodegradabie polyester nMur&i having 
ii-nprovad degnsdation rates is for the prxxiuction of film and sheet, especlefiy mulch 
fiirns for agricusluna. Such i-nuich tiims are applied to farmland Id protect usoaiiy you?vg 
seediirios. After harvesting, IhBSB muloh films are left on the fields or piriwed uridan 
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gmwifsg sssssn a:bss5§yt«ly vital. 

Biodegradable polyesier frslxturas according to t^-s® p^resant. savanlian pmvida 
S biodegradsbse paiyrnodc msxtoroo bavidci a high frsdion of inexpensive and 
ecoiogicaliy safa ronevi?3b[es, good proo^sssng and rn©obsoiQai pfopertias and 
improved degradation rates, 

10 

Tha motect^lar wesght pmiy aromatic poi^aster w^s d©^mnln©d as feHows; 

15 mg of partly BmmM\c polyester were dissolv©c| In 10 mt of slexaiuDrotesspPOpanQi 
(HFIP), 125 M of aaclK^thes^ solutions wer^ analyzed by penrssatten 

15 cbromatogmphy (OPC), The msasuraments were cmiM out at room temperatiirss. 
bFlP 0.0S% by weight ol potasslurrs trifiUdrsac^tsfe was ti^^d fcr elutbd. The elutton 
rate was O.S rni/min.. Tiie colurf^o combinatbn used was as follows (ail colur?^ns frorn 
Showa DersKo Lid., Japan); Shodsx'^ HFIP-300P (diameter S ni?r:. length 5 em.!, 
Shodex* HPiP-d03 (diameter 8 mm, length 30 crrd, Si>odes HFiP-S03 (dlamatsr 

20 0 mm, length 30 cm). The padly aromatic polyester was deleetad using an Rl dot^isolDr 
(dfllsrontlai relractomedy). Narrowly distrlbyiad polymethyl rnethacrylala standards 
bavlr$o molecular wosgbte ~ 50o to h% ~ 2 7m 000 w^m used for callhratlon. Elyllon 
f^gfohs dulsida this Interval- were deierrrimed by extrapolation, 

25 Th« melting Itmpgratures of the parSy ammatic pofyesters watB dstermsoed tsy DSC 
measurements using an Exstet DSC 62Q0R from Seiko: 

Fmm 1 0 to 1 S mg of eacd sample wars haatdd Irom -TD'C to 200"C at a mte cf 
20'^C/mln under nitrogen. The melhng temperature reported for a sample Is the peak 
SO temperature of the n>eitlng peak obsen/ed. An empty sample crucible was used as a 
reference In each case. 

The bDmogenBlty of the rnlxtures of csmpenents i, II and ill and also cf Ibe con^parative 
mixtures was detamilned by pressing sacb of these mixtures at 190*C to form a film of 
3S 30 prn tbl€Rness, Tha fraction of undlspeFsed camporsent ii m thmB fllme was assessed 
by^nsuai Inspection. 

The degradatton rates of the bfedecfBdable pi>iyester mixtures and ef the comparative 
rnlxluras were deierrnlr^ed as Ibllows: 
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The biodegradabie po^ytsler msxtu^-es ar^d mssclures produo^jf:! for cornparisoR wem 
each pr©?5sed at k> torm, fiims of 39 h^^^ tr^tekna$$:„ Tiissa films w^^^e ead^ outinfo 
sqmm pieces having m B4m length of 20 em. The ws^hf of each Mm piece $,vas 
devernisned and defined as "100% by weighf - The ijm pfeces were p;aeed osi a sspil- 
5 fiiled trough in a conditioning cabinet for a period ef four vveeks.: the soii haviiig a 
moisture centonf (checKed once a day) of abpat40% based ari: the maxin)u?-?> water 
upiake capacity pf the soil Coesiaiit edvironmentai conditions vi<ero set in the 
conditioning cabinof for these four weeks: a fernperature of 30''C, a relative humidity of 
about 50% and 765 W/rB'nirradiafion of the films -n the wavaienath sange tror?-:i 300 lo 
10 800 am from a Hameus SUMTfeST apoaferated exposure instrurrieni. The mniaining 
weightof eact? 11|m:pie<sg pas msasonsd at waskly iptervate and cor^vsrted to % by 
weight Cbas©d m the weight «ietesTOlned at the sfeM and defined aa''10O% by wefghf). 

yatwlals used; 

Component h 

i-l: Poiyester i-l was produced by mixing 67.3 kg of dimethyl lerepnti-iaiaie, 80.3 kg: 
of adipic acid, 1 1 7 kg of 1 <4"butanediol and 0,2 kg of gsycaroi together v>dth 

20 0.G2B kg of tatrabufyi ortf-jcliianaie (TtiiOT), fhe rnplar raiio i:)eiwe8n aicohPi 

oorr*ponants md aad eom0ssneni being iM. The madlon mixture was heated to 
160*C and -nsacfesd-at 180*C for $: n. Tlie Ifemfieri^tura was tfen raided to 240''C 
and excess dihydroxy compound was citetilied olf under raducad prasaui-a over a 
period of 3 h. Then g of haxamethyiene dirsooyanate vvas gradually metered 

2o In P¥^r 1 h at 240''Cv 

The thus obtained polyester i -1 had a rBelting temperature of 1 1-S*C and a 
ntalacular weight {^^1) M 23 OQO g/moh 

3D Component iii 

The foiiowing were used as component ii;: 

: Potato starch in powder form; having m average parlicfe -djantiste? of 3D pm, 
35 ii'-2; Gelluioae fibers having an average length of 45 and an average Mcmsm oi 
25 pm and sold by J. Retsnmafef & Sdhne QmbH & Ca. under the .brand name 
AbooefP FD500''30, 
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The m^erN? used m component i was; 
Fa?iri&i componsnts; 

Tiie foiiowing rnat<3f:als vve?B us#d as a component to pfo<luoe noninventive nYixtures; 

19 

An aiipf^alse polyester, Carglll-Pow's Natureworks^ 2000P polylao^ye, 
Pmductson and testing of Inventive pdyestsr mixtures md of comparative mixtures; 

15 In a R:beocor# knsader from Haal^e operated at a speed of SO rpm at 160*C 
urvder ar^ argon atmosphere. In aact) case 60 g of cdmpcsrsar^i i~i wansjBeitecl, 
ODsaponent s;i-1 was added and the mixture was k!->«5adad for iq msn,. Tha is-1 
componaais wans then added a^^d kneading was continiied at 160*C for lyrther 
10 mln- Tha respeclsva amour>ts ot the iis-1 and ii-l components were chosar^ so as to 

20 give lhe oorrspositfons repmduced in iab(e t. Component isi-l was a:dd<2d m the form of 
•a mmm comm\ing of 1 part by wfetaht of iM , one pad ay weiglit of methyl athy§ 
ketone and D;0:3 part by vvsight of dl^t^botyi peroxide. 

The homogehelfles determined by the abo^e-dessrlbed melhod for the rrslxts^ms 
2S oblx^med ssm likewise repotted In tabfe 1 , 



Table 1 : 
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SO *; wel0hi percenlagss are based on total wesght of components r- 1 and il-1 , 
Int^omooeneoas mtxf ure with large f faollons of undfeper^ed camposwit M 
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^- mbmBma^ homo§&r>&ou& msxture having Isofeted poefejts. of unsispsrssd 

homoganeoys mixtum having oompfel^iy (ilsptm^ pomporjant li-t 

in a Rheocord'^^ kneader from Haake operatad al a speed of 60 rpns and ai 160"C 
under an argon atrfiosphere, srs each case SO j of component were rnaitsd, 
con?ponarst. was added and the rrsixtare was knaaded fcr 10 msn, Tha 
carnpanants were than addad and kr^aadirig was caritlriued at leO'C for a furjhar 
10 msn. The respacdv® ^mounts af thsj and lUZ mmp^mnts wem cHpsan so aa to 
glvd ^he composiioiiS reproduced in feb!e 2. CsfYiparisni m-1 was addasd in the form of 
a solutfen consisting of 1 pail by weightaf m, cm.p&n by w^sgt^t of rnetnyl ethyl 
ketof^e and 0,03 part by weight of dl-^-butyl paroxfcle. 

The has^iagerreittes daterniif^ad by th@ above-d;sS;c?l&©d mathod lor the niMures 
obtained «ire likewise reported in table 2. 

labia 2; 
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welgl-st pe^Gm^&s ara based on iot^i wetght of componanta i-1 arid 11-2, 
•■: rnhomogenaaiis rnixlura w-lh iarga iractions of unaispsrsad coaiponant 1-2 
f; ssjbstantlaiiy i^omoganeGas Jiiixiura having isoiatad poci<eis of andispersed 

oomponant ia2 

liomogonaaua mixtara f^aviag carapietaiy diaparsod componpnl ii-.2 



In a RhaOGord^ l^naad^r Um Haake opsmtedat ^ apeed of SO ipm and at 190*0 
under anaipan afenaaphare, in esch aase 50 g of coniipQnent i-1 or l~1~V were nieltsd, 
aampon^rtt iii-i was addled and tile mixture was l<;naaded for 10 mln, Th«^ 
aompon^nla wars then addad and kneading was CGntinasd at 1BD ■ C for 10 min. The 
msptotiva amounts of the and ii~1 aornponenls were chasm so as to give tha 
compositions fspmducsec^ in tabie 3. Component iil-l was a^tded in tlia mm of a 
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solution consfetif^g of 1 part by wejght of lil-i . ons part by weight of mmhyl eihyi l^eton^ 
an<i 0 J3 psrt Dv weight of di-C-butyr peroxide. 

The degradatlors rates <ietemiln«^d by the abova-d^scribea method for tha si^ktur^s 
5 pbmiASjd ai'^s ilkisvi^ise reported ir> tabte 3, 



Tabie 3 
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Degradation 
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Degradation 
rate after 
1 week 
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(Vv't%V 


(for c-ornpan&orOi 


100 


95 






76 


50 wi%-* 
3Gvvt%" 

ifor cor^-^parison) 


10Q 




94 


SI 


87 


:M. 60wt%* 

Owt%^ 
(for eoiti^arfeon) 


100 


95 


8? 


70 


i2 


J-i, S0«* 

1,0 wt%* 


100 


94 


72 


53 


3t 



10 *; weight percmlages are bassd on total weight of oomponenfe M (or hUV) and 

I'he teste show that the invontivo polyester rnixiures having a high iVaction of 
mnewabiss have good proooosiog proportfes and improved degredafiGri raiss. 



4 



A bM^fBt^^m pdi^mt^r :ml Aim comprising 



from 5% to 80% by w^sgf^t. based on toe totai weight of components ; to ii, of at 
feast onss poiysster based on aisphatfe and: anofnatic: dscarPoxylio acids and an 
aliphatic dihydroxy compound (cQniponent i) and 

from 20% to 0S%l5y vveighj^ based on thig: total weight of components i to ij, of at 
isast one renewabie tm matettal (component ii) and 

from 0:1 %io 15% by weight, b^sed on ths lolal weight of ccsrnponents i to if, of ?s 
oimponant lii vvtilch oapafe oflormsng covalent bon6s %mih both oomponent s 
and do?~?ipc>nent ii- 

2, A biodegradable polyester mixture as o^almed in dsirrs 1 , wfier^in said 

A} an acid component compnsing 

a1 ) fmn 30 to 90 mof% of at feast ene alsphatie or at least one 

cyclosllp^hatio dioarbox5?ilc add or Its eiSte^fo:m•^^ng derivatives or 
miKtursS thorebf 

a2) from 1 lo 70 mol% of at feast on© afofnatlc dicafboxyiic acitJ or its 
ester-forming dedvatiV© or rr^^xtures thereof and 

a3) from 0 to S n-5ol% of a sylfonatad corf)pound, 

the mofe penjent3£|es of sailS components, at) io a3) addirsg up to 1 00% 
and 

B) :a diof cdrnpooeftl comprising st least one to Ctrallsanedioi or a Qg- to 
Ctjrcycloslkar^^dioi or fr?ixtures thereof 

and if clasirad additionally one or more components sefected from 

C) a oomponent selected from 
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g1 ) 3? ieasi one dihydroxy compound whiqii conlains stber f uncisr^s and 
has tlie loimuia ^ 



where n \$ 2, 3 or 4 and m is- an integer from 2 to 250, 



c2) al least arse hydro>^ Gafbo>?yic aold of the formyfe ^la or ilb 



HO- 



4 C(Q>--G O— ipH 



whoro p is an irsleger -n-om 1 to 1500, r1s sn integer ffom 1 to 4 and G 
is & radicas setecled from the gs-oup consisting of phony lene, 4CH;:)(;-> 
whore q is an ipteger from 1 to 5, -C(R.)si- and -C(R,)iiCH;!. whes-e R is 
rriothyi or ethyi* 

cS) at least one amino~Cr to C^s-aikanol or M Ieast one amif^o-Cj^- to Cis-- 
cyoloalkanoi or mixiM''*ss ttieredf 

04) «t iea^ ono d!arTVIno-Ct- to Cs-alkssie 

cS) at least one Z2'~b\somm\m of the gm&m\ fomuls ill 



where is a single bond, a (CH^)^-aikyiene gtmpr. Whe^rs 3 or 
4, or a phonyiar^e group 

do) at Isast one arrsino carx30>fy|ic aold seioctod from tiie group consisting 
of the natural amino acids, polyamsdes obtsif^bte by 
poiyoandensatioJiofa dicarboxyifo aold hsvino from 4 to 6 oarbon 
atoms and a diamine having fron>:4 to 10 camon atoms, oomponnds 
of the fdsmuiaa N a and IVfo 




HcfG> N(Hr--|r 



where s an snteger fi-Qm 1 -fo 1§00, 1 1* an integer from 1 to 4 and T 
m x<i&kM mte^ma from Ihs gr©up. consisting of phenyisna. ~{CHi)irs, 
where u is an integer from 1 to U.. -GCR^)H~ and -C{R--)HCHs. where 
R^^ Is metnyl or ethyl, 

ar^d pQlyoxazQlines; confining the repeat unit V 



whem is hydrogen, Cf^Valkyf,- Gs-Or^yctealkyi, unsubstltuted or 
G|vC4>^3|kyl>-rf>onasubstitutedi -^disubslituted or -tnsubstituted phenyl or 

■or mixtees of c1) to c6) 



D) a conlpohieUt selectesl from 

d1 ) at l8fjst one compound havifig at iesst thre«i groups capable of estsr 

d2) a| tesst one isocj^nate 

rft) at least on® divinyl ether 

Of mixtures c?f d1 d3). 

3. A blogegradabte poiyesler mixture as claimed in cMm 1 or 2, wherein said 
sqmponent II'-® .one or more seffected torn the group corsslsting of starch, 
callufosas llgnln^ wood and cereals. 




and 
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4. A bfedegradsbie pojysslsr riuxtara as claimed any of ©lal;-ns 1 to 3, wtereih 
&m componem ;ji is an unsaturated Garpa^jyifc acM or a denVattye thsroof, 

S... A bbdegradabie poiyesisr JT-sixiura as: ciasmscj in any of o^ajnia 1 to 4, whacen 

6, A bsodagradabie poivester mMur© as ciainied sn any of ciain-is 1 to 3, where-n 
said component sii is an ofganic cai-hoxyiic acid which is capable of foncir^g 
ynsatymfed carboxyyc adds by elimloatton of waiar. 

10 

7. A blodsgradable polyssfer mMur4 as claimed in any of^ claims 1 3, wherBin 
said compon^m jl is a compound cpnialning two or m£)re epoxy groups In lha 



1S 8,: A bisdagmdabia polyester mixture as dalmed in any of claims 1 to 4, whsrsid 
«ald co?Y;pQn©??t ill Is glyeldyi acrylate and/or giycidyi fTsamacryiate> 

S; A dlodegradabie paiyestar sruxturc; as eialmad Ir^ any of claims 1 to 8, oomprteing 

20 from 10% to 70% by weight of said ojhipdnsnt J and 

iTdrn S0% to 00% by weight of said compondnt li, 
sach perooniage feeing based on the total s«?eight of said conipoosnt^ I to fi, 

10. A bidddgradabife polydsfer rrVixtur^ as clai?tsad In any of claims 1 to 9, feSmpf-lslng 
25 from d.0% to 10% fey waiQht of said compon^r^t lii, based on tho btal wmght of 

said components I tea il 

1 1 . A process for producing biodagradabja polyester mixu.ires as per any of cialms 1 
to 10, which comprises said con-iponenis i, ii and i;i being in one slap mixed and, 

30 in the presence or absence of a free-radical initiator, reacted. 

1 2, A process for producing |jlr?d«9?Bdabla pdSye&t^r mlxtums b$ per any of claims 1 
to 1 0i which compdsBS & first step of said oomponent III being n^ixed with andj in 
If?© presef?c^ or absence of a ^e-radlcal Initlstdr, reacfed wltH one of said 

35 components I or Ii and a second step of the hith^jffe: unused odmpof^ent Ii or 1 

being mixed In and reacted. 

13, The use of tiso biodsgradabie polyester mfxiures as per arvy of claims 1 to 10 for 
p?-Qducing blsnds, moldings, films, sheets or fibers, 

-•i n 
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14. .BIen<j«< moldings, films, sheeft m llbefs cornprfeing biodegra^abte polyester 
?T!ixt$jrss a& per any of ^teims 1 to 10. 
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Biodagradabte polyester mixtuf© 
Afsstrsct 

§ In© pr^s^nl invention relates ia biodagraciafol^ po^yesfer mMums Gompnsing 

from 6% b 80% by weight, based on the total vv/eigiit of components 1 to 1 of at least 
one polyester based on aliphatic and aromatic <lfes^bO-)^¥fc acids and an aiiphatfe 
cisbydroxy compound (component: 1} and 

10 

from 20% to 9S% by weight, based on the total weight of componenCs I to it, of at iaast 
mB: renewable raw HMterlsl (oornponent li) and 

from 0.1% to 1S% by weigM, based on the total welgnl of componssnis I to ii, of a 
IS Gory^ponent iu vvblch Is capable of forming covalent bonds wltb both componerit i and 
(xjmponent il. 

The pmsent invention iu-ti^er feiaiss to processes for pfodooing biodogr adabfe 
poiyestiisr mixlures, to the use of biodearadabla polyester rnixturas for produding 
20 btends. mosdlrsgs, fiirris, sbeots or fibers and also to bief;ds, nioidirigs, lilros. sbessts or 
tbers oompdsing biodogradable polyester mix^uNs. 



